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(54) IVIethod of forming, filling, and sealing k>ags continuously and an apparatus for fbmning, 
filling and sealing bags 

(57) A bag packaging apparatus includes a forming 
mechanism, a pull down belt mechanism, a longitudinal 
seal mechanism, a latitudinal seal mechanism, and a 
settling mechanism. The forming mechanism forms 
films into tubular shape. The pull down belt mechanism 
conveys the tubular film F. The longitudinal seal mecha- 
nism seals the tubular film F in a longitudinal direction. 
The latitudinal seal mechanism seals the tubular film F 
in a latitudinal direction. The settiing mechanism is dis- 
posed between the forming mechanism and tiie latitudi- 
nal seal mechanism, and between the longitudinal 
mechanism and the latitudinal mechanism. The settiing 
mechanism presses a portion of the tubular film F that is 
going to become an upper end of a bag and a bottom 
end of a following bag. while seal jaws 78 seal tiie tubu- 
lar film R The sealed portion becomes a bottom end of 
the bag. The following bag follows the bag. whose bot- 
tom end is tiie sealed portion. 
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Description 

[0001] The present invention relates to a method of 
forniing. filllr^ and sealing k>ags continuously and an 
apparatus for forming, filling and sealir^ bags. More 
specifically, the present invention relates to a method of 
packaging bags continuously in a bag-packaging 
machine that fills articles to be packaged in a bag while 
forming the bag by sealing portions of tubular packaging 
materials, where the tubular packaging materials are 
conveyed in a downward direction and are sealed after 
inserting articles therein. The present invention also 
relates to a bag packaging mechanism that packages 
bags by sealing portions of a tubular packaging material 
in longitudinal and latitudinal directions while inserting 
articles to be packaged therein. 
[0002] There has been a longitudinal bag-packag- 
ing machine that fills articles such as foods to be pack- 
aged in a bag while forming and sealing the bag. 
[0003] For Instance, a longitudinal pillow packaging 
machine forms a packaging material which is a sheet- 
shaped film into tubular shape by using a former and a 
tube. Longitudinal seal means seals (heat sealing) lon- 
gitudinal edges of the tubular packaging materials that 
are placed one on top of another, thereby making bags. 
The pillow packaging machine fills articles to be pack- 
aged into the tubular packaging materials through the 
tube. Latitudinal sealing mechanism below the tube 
seals the upper portion of a bag and the bottom portion 
of an following bag. Then the pillow packaging machine 
cuts the middle of the latitudinaily sealed portion. In 
such pillow packaging machine, operations of making a 
bag and filling articles in the bag occur in a continuous 
manner. 

[0004] Some of such bag packaging apparatuses 
perform packing operations. Packing operations are 
especially important when articles to be packaged are 
small in apparent specific gravity but large in size. 
Examples of such articles include potato chips. 
[0005] U.S. Patent No. 4,391.081 and Japanese 
Laid-Open Patent Application Sho 63-191706 disclose 
such packing operation. In either method, a portion of 
the tubular packaging material to be sealed is pressed 
by stripper rods immediately before a pair of seal por- 
tions called seal jaws seals the tubular packaging mate- 
rial latitudinaily by holding the tubular packaging 
material therebetween. In this manner, the portion to be 
sealed is pressed before the seal portions seal the por- 
tion, such that articles in that portion will be packed or 
pushed down (compressed) to a lower portion of the 
bag. Consequently, the packing operation attempts to 
prevent improper sealing that occurs due to some arti- 
cles are sealed with the tubular packaging material at 
the time of sealing. 

[0006] Recently, there has been an Increasing 
demand for bag packaging apparatuses that are capa- 
t>le of high speed processing. Consequently, there has 
been a need for high speed conveyance of tubular pack- 



aging materials and high speed processing by latitudi- 
nal seal mechanisms. 

[0007] Accordingly pressing operation also needs 
to be performed at a high speed. However, if packing 

5 operations are performed too fast, a bottom end of a 
bag which has already been sealed may burst or blow- 
out because of an increase in the internal pressure of 
the bag during the packing operations performed at an 
upper end of the bag. The stripper rods in the Japanese 

10 reference mentioned above are urged by springs 
agairst the packaging material and therefore it is not 
possible to form a gap between the stripper rods in 
order to prevent such blowouts. Even if a gap were 
formed between ends of the stripper rods, thin articles 

75 such as potato chips may not be properly packed or 
pushed down, and some of the articles may remain in 
the sealing portion. This would nullify the purpose of 
pushing the materials in the bag away from the region of 
the sealing portion prior to sealing. 

20 [0008] In view of the above, there exists a need for 
an improved latitudinal seal mechanism for a bag pack- 
aging apparatus which overcomes the above mentioned 
problems in the prior art. This invention addresses this 
need in the prior art as welt as other needs, which will 

25 become apparent to those skilled in the art from this dis- 
closure. 

[0009] One object of the preserrt invention is to ena- 
ble latitudinal sealing without sealing articles to be pack- 
aged with the tubular packaging material, even when 

30 bags are packaged at high speed. 

[001 0] In accordance with one aspect of the present 
Invention, there is a method of forming bags continu- 
ously including inserting articles to be packaged in a 
tubular packaging material that is conveyed in a down- 

35 ward direction, and sealing the tubular packaging mate- 
rial to form a bag. The metlxxJ includes the steps of: 

inserting articles to be packaged in a partially 
formed bag; 

40 sealing a lower end of the bag and an upper end of 
a preceding bag and simultaneously contacting a 
portion of the tubular packaging material that sub- 
sequently forms an upper portion of the bag in 
order to begin urging the articles downward. 

45 

[0011] In accordance with another aspect of the 
present invention, there is a method of forming bags 
continuously, including inserting articles to be packaged 
in a tubular packaging material that is conveyed in a 
so downward direction, and sealing the tukxjiar packaging 
material to form a bag. The method includes the steps 
of: 

inserting articles to be packaged in a partially 
55 fbmied first bag before bottom and upper ends of 
the first bag are sealed; 

sealing a lower end of the first bag and an upper 
end of a preceding bag and simultaneously contact- 
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ing a portion of the tubular packaging material that 
subsequently fomis an upper portion of the first bag 
in order to urge the articles downward, members 
contacting the portion of the tubular packaging 
material being spaced apart with a predetermined 5 
gap therebetween; and 

sealing a lower end of a second bag and the upper 
end of the first bag and simultaneously contacting a 
portion of the tubular packaging material that sub- 
sequently forms an upper portion of the second bag 10 
in order to urge the articles downward, members 
contacting the portion of the tubular packaging 
material being spaced apart with a predetermined 
gap therebetween. 

[001 2] In accordance with yet another aspect of the 
present invention, there is a method of forming bags 
continuously, including inserting articles to be packaged 
in a tubular packaging material that is conveyed in a 
downward direction, and sealing the tubular packaging 
material to form a bag. The method includes the steps 
of: 

inserting articles to be packaged in a partially 
formed first bag before bottom and upper ends of 
the first bag are sealed; 

sealing a lower end of the first bag and an upper 
end of a preceding t>ag; 

contacting a portion of the tubular packaging mate- 
rial that subsequently forms an upper portion of the 
first bag in order to urge the articles downward, 
members contacting the portion of the tubular pack- 
aging material being spaced apart with a predeter- 
mined gap therebetween; 
inserting articles to be packaged In a partially 
formed second bag before bottom and upper ends 
of the first bag are sealed; 
sealing a lower end of a second bag and the upper 
end of the first bag; and 

contacting a portion of the tubular packaging mate- 
rial that sufc>sequently forms an upper portion of the 
second bag in order to urge the articles downward, 
members contacting the portion of the tubular pack- 
aging material being spaced apart with a predeter- 
mined gap therebetween. 

[001 3] In the above methods, in each of the contact- 
ing steps, the members contacting the portion of the 
tubular packaging material move downward at a rate 
greater than a rate of downward movement of the tubu- 
lar packaging material. 

[0014] Preferably, each of the sealing steps further 
includes the steps of: 

moving sealing members downward in a pre-press- 
ing process on (HHX>site sides of the tubular pack- 
aging material at a rate slightly higher than the rate 
of downward movement of the tubular packaging 



material with the sealing members spaced apart 
from each other by a predetermined gap; and 
moving the sealing menders into firm contact with 
the tubular packaging material for sealing the tubu- 
lar packaging material. 

[0015] In accordance with another aspect of the 
present invention, a bag packaging apparatus for pro- 
ducing bags filled with articles to be packaged, includes 
sealing a tirixjlar packaging material in longitudinal and 
latitudinal directions to form the bags. The bag packag- 
ing apparatus includes forming means for forming a 
sheet-shaped packaging material supplied thereto into 
tubular shape for receiving the articles to be packaged. 
The apparatus also includes a packaging material con- 
veyance mechanism for conveying the tubular packag- 
ing material in a downward direction, and a longitudinal 
seal mechanism for joining in a longitudinal direction 
overlapping portions of the tubular packaging material 
conveyed thereto to partially form the bags. A latitudinal 
seal mechanism joins in a latitudinal direction portions 
of the tubular packaging material conveyed thereto with 
a predetermined distance between the portions. The 
latitudinal seal mechanism is disposed below the form- 
ing means and the longitudinal sealing means. A set- 
tiing mechanism is disposed between the forming 
means and tiie latitudinal sealing means, and between 
the longitudinal sealing means and the latitudinal seal- 
ing means. The settling mechanism is adapted for con- 
tacting a portion of the tubular packaging material that is 
subsequently sealed by the latitudinal seal mechanism, 
the portion becoming an upper portion of one bag and a 
bottom end of another bag. The settling mechanism is 
adapted to urge tiie articles to be packaged downward. 
[0016] Preferably, tiie latitudinal seal mechanism 
includes means for pre-pressing tiie tubular packaging 
material prior to sealing such tiiat the portion of tiie 
tubular packaging material to be sealed is pressed 
lightly togetiier just before ttie latitudinal seal mecha- 
nism joins the tubular packaging material in the latitudi- 
nal direction. 

[001 7] Preferably, the latitudinal sealing mechanism 
includes two sealing members and the means for pre- 
pressing includes cam surfaces such that in response to 
the sealing members being engaged with the cam sur- 
faces the sealing members pre-press ttie tubular pack- 
aging material with a predetermined gap between ttie 
sealing members. 

[0018] Preferably, the settiing mechanism includes 
two pressing rods supported in the bag packaging 
apparatus. The two pressing rods are adapted for selec- 
tive vertical movement wKh respect to the tubular pack- 
aging material with a predetermined gap therebetween 
while contacting the tii^ular packaging material. The 
gap between the pressing rods is greater than ttie gap 
between the sealing members as the sealing members 
pre-press ttie tubular packaging material. 
[001 9] Preferably, ttie pressing rods are adapted for 
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selective vertical movement with respect to the tubular 
packaging material by a distance that is greater than a 
longitudinal distance in which the sealing members pre- 
press the tubular packaging material. 
[0020] Preferably, the settling mechanism is s 
adapted to complete vertical movement in contact with 
the portion of the tubular packaging material before the 
latitudinal seal mechanism seals the bottom end of one 
bag and the upper end of a previous bag. 
[0021] Preferably, the bag packaging apparatus 
includes a control unit connected to the settling mecha- 
nism for controlling the settling mechanism. 
[0022] Preferably, the bag packaging apparatus 
also includes a controller connected to the sealing 
mechanism for controlling the sealing mechanism. 
[0023] In the above described methods, when a 
bottom end of the bag and an upper end of a preceding 
bag are sealed, a portion of the tubular packaging mate- 
rial that becomes the upper end of one bag and the bot- 
tom end of the following bag is contacted prior to sealing 
to settle the articles in the bag toward the bottom of the 
bag. In conventional configurations, the tubular material 
is pressed only just prior to sealing. However in the 
method of the present invention, the portion that to be 
sealed (or an area around the portion) Is contacted at a 
step prior to sealing and prior to pre-pressing in order to 
help the articles in the bag to settle to the bottom of the 
bag. 

[0024] In this manner, a predetermined portion of 
the bag Is cleared of articles prior to sealing. Further, 
the settling mechanism contacts the tubular packaging 
material over a predetermined contact distance to 
insure packing of the articles away from the portion of 
the tubular packaging material to be sealed. Therefore, 
the tubular packaging material can be sealed securely 
without interference with articles inside the soon to be 
formed bag, even when bags are packaged at a high 
speed. Also, since the upper end is pressed when the 
bottom end is sealed, the bottom end is not likely to 
blowout during the settling process. 
[0025] In the settling process, it is preferable to con- 
tact a portion of the tubular packaging material that is to 
be sealed prior to the sealing process. However, if it is 
difficult to press the portion due to problems such as a 
conflict between the member to be sealed and the seal- 
ing member, the area around the portion to be sealed 
can be contacted instead. Articles are moved from the 
portion of the tubular packaging material that Is to be 
sealed. 

[0026] By the above described method, bags can 
be filled and sealed continuously at a rapid rate 
because the articles within the tubular packaging mate- 
rial are packed downward or urged downward by the 
settling mechanism. As one bag is sealed, the next bag 
is already filled and being packed by the settling mech- 
anism, soon to be ready for sealing. 
[0027] The method of the present invention 
Includes prepressing by the sealing mechanism and 



packing by the settling mechanism. The settling process 
gently presses an upper end of the bag (or an area near 
the upper end) while the bottom end is seated. Due to 
manipulations of the articles by the settling mechanism, 
the articles to be packaged are pushed into the tower 
portion of the bag by the time the bag raphes the pre- 
pressing stage of the sealing members. Therefore, bur- 
den on the pre-pressing process can be reduced. More- 
over, it is highly unlikely that the articles to be packaged 
will be sealed with in the sealing portion of the tubular 
packaging material at the time of sealing. 
[0028] Since the method has both the pre-pressing 
process of the sealing members and the settling proc- 
ess of the settling mechanism, contact with the tubular 
packaging material by the settling mechanism does not 
require firm contact but rather only requires a gentle 
push downward. The settling mechanism performs a 
gentle push because the pressing rods of the settling 
mechanism are always spaced apart from one another 
by a predetermined gap. Consequently, there is more 
flexibility as to how the settling process may be config- 
ured. For instance, the gap of the settling process at the 
time of pressing can be made greater, and contact area 
distance can be made longer if desired. 
[0029] When large amounts of articles need to be 
packaged in a bag, the articles are filled in the bag at 
several different steps. In such a case, conventional 
method performs shaking process (oscillating process) 
after every filling process to increase the density of the 
articles In the bag. However, the method of the present 
invention can eliminate the shaking process. Since the 
density of the articles in the bag can be increased 
through the settling process, shaking process is no 
longer necessary. 

[Q030] In the bag packaging apparatus of the 

present invention, the settling mechanism contacts an 
upper end of a bag and a bottom end of a subsequent 
bag (or an area near the ends) when the latitudinal seal 
mechanism joins (seals) a bottom end of the bag. 
Therefore, the settling mechanism is disposed between 
the forming means and the latitudinal seal mechanism, 
and between the longitudinal seal mechanism and the 
latitudinal seal mechanism. 

[0031] in this manner, the bag packaging mecha- 
nism includes a settling mechanism that is separate 
from the latitudinal seal mechanism and presses a por- 
tion different from the portion to be sealed by the latitu- 
dinal seal mechanism. Therefore, the amount of 
pressing, in other words the pressing distance can be 
increased as desired. Consequently, the tubular pack- 
aging material can be sealed in latitudinal direction with- 
out sealing articles to be packaged together, even when 
the bag packaging apparatus operates at a high speed. 
Also, since tiie bottom end of the bag is sealed as the 
upper end of the bag and the bottom end of the follow- 
ing bag (or the area near the ends) are pressed, it is 
less likely that the bottom end of the bag will blowout. 
PN)32] The bag packaging apparatus includes the 
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pre-pressing machine as well as the settling mecha- 
nism. Therefore, when the tubular packaging material is 
joined in the latitudinal direction, the articles to be pack- 
aged are securely pushed into the lower portion of the 
bag whose upper end is the joined portion. In this man- 
ner, it is even less likely that the articles to be packaged 
are joined together in the joined portion when the tubu- 
lar packaging material is joined, thereby enabling more 
secure joint. 

[0033] If the settling mechanism shoukJ prolong 
pressing the upper end of the bag (or the area near the 
upper end) after the bottom end of the bag is joined, it is 
likely that the bottom end of the bag will blowout, espe- 
cially since the joint at the bottom end is not tight right 
after the completion of joint. In the bag packaging appa- 
ratus of the present invention, however, the settling 
mechanism finishes pressing the upper end of the bag 
(or the area near the upper end) before the latitudinal 
seal mechanism completes joining the bottom end of 
the bag. Therefore, by the time the bottom end of the 
bag is joined, the bag is no longer subject to an increase 
In pressure due to pressing by the settling mechanism, 
whereby the bottom end of the bag is not likely to bicw^ 
out. 

[0034] Since the movement of the contacting mech- 
anism does not depend on the movement of the latitudi- 
nal seal mechanism, the contact distance can be easily 
made longer. 

[0035] These and other objects, features, aspects 
and advantages of the present Invention will become 
more fully apparent from the following detailed descrip- 
tion of the present invention when taken in conjunction 
with the acconpanylng drawings where like reference 
numerals denote corresponding parts throughout. 
[0036] Referring now to the accompanying draw- 
ings which form a part of this original disclosure: 

Fig. 1 is a perspective view of a bag packaging 
apparatus that employs a method in accordance 
with one embodiment of the present invention; 
Fig. 2 Is a perspective view of a support frame of 
the bag packaging apparatus depicted in Fig. 1 in 
accordance with the present invention shown 
removed from the bag packaging apparatus; 
Fig. 3 is a side view of a bag packaging unit of the 
bag packaging apparatus depicted in Fig. 1 in 
accordance with the present invention; 
Fig. 4 is a cross-sectional view of the bag packag- 
ing unit taken along the line IV- IV in Fig. 3. in 
accordance with the present Invention; 
Fig. 5 is a fragmentary view of the bag packaging 
unit depicted in Rg. 4 as a slightly enlarged scale; 
Fig. 6 Is a cross-sectional view of a portion the bag 
packaging unit taken along the line VI-VI in Fig. 4 In 
accordance with the present invention; 
Fig. 7 'tsa aoss-sectional view of the bag packag- 
ing unit taken along the line VII-VII in Rg. 4 in 
accordance with the present invention; 



Rg. 8 is a schematic view of a latitudinal seal pres- 
sure generation mechanism using partial cams for 
use with the bag packaging apparatus in accord- 
ance with the present invention; 

5 Rg. 9 is a schematfo view of a heating control sys- 
tem for use in the bag packaging apparatus in 
accordance with present invention; 
Rg. 10 is a view of the seal jaw being in a status 
where the cam followers are on the arc surfaces of 

10 the fixed cams; 

Rg. 11 Is a view of seal jaws of the bag packaging 
apparatus shown with the cam followers beginning 
to contact fiat surfaces of the fixed cams; 
Rg. 12 is a view of the seal jaws of the bag packag- 

15 ing apparatus with the cam followers in full contact 
with the flat surfaces of the fixed cams; 
Rg. 1 3 is a view of the latitudinal seal pressure gen- 
eration mechanism depicted in Rg. 8 in accordance 
with the present invention; 

20 Rg. 14 is a perspective view of a packing mecha- 
nism for use in the bag packaging apparatus in 
accordance with the present invention; 
Rg. 15 is a schematic view of locuses defined by 
the seal jaws and settling mechanism; and 

25 Rgs. 16A, 16B, 16C. 16D, 16E and 16F are views 
showing differing stages of a settling and latitudinal 
sealing process. 

FIRST EMBODIMENT 

30 

Overall Structure 

[0037] Figs. 1 and 3 show a bag packaging appara- 
tus in accordance with the first emt)odiment of the 

35 present Invention. The bag packaging apparatus 1 
shown therein is a machine for packaging, for instance, 
potato chips, and mainly includes a bag packaging unit 
5 and a film supply unit (packaging material supply unit) 
6. The bag packaging unit 5 is a main portion of the bag 

40 packaging apparatus 1 . in which potato chips are filled 
in bags. The film supply unit 6 supplies film to the bag 
packaging unit 5 such that the bags can be made from 
the film. On the front surface of the bag packaging unit 
5 are various operational switches 7. A LCD display 8 

45 that shows operational status of the bag packaging 
apparatus 1 1s also disposed on a certain position such 
that an operator who operates the operational switches 
7 can visually recognize the display 8. 

so Structure of Each Unit 

[0038] The film supply unit 6 supplies sheet-shaped 
film to a forming mechanism 13 of the bag packaging 
unit 13. In one emtxxllment. the film supply unit 6 is dis- 
55 posed adjacent to the bag packaging unit 5. The film 
supply unit 6 includes a roll of film, out of which film is 
supplied. Since replacement a roll requires a certain 
amount of space around the film supply unit 6, the film 
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supply unit 6 does not need to be adjacent to the bag 
packaging unit 5. Instead, the film supply unit 6 and the 
bag packaging unit 5 can be disposed apart from each 
other. 

[0039] Referring to Rgs. 1 and 3. the bag packaging 
unit 5 includes a forming mechanism 13. a pulklown 
belt mechanism (packaging material conveyance mech- 
anism) 14. a longitudinal seal mechanism 15. a settling 
mechanism (packing mechanism) 16. a latitudinal seal 
mechanism 17. and a support frame 12. The forming 
mechanism 13 forms the sheet-shaped films into a 
tii)ular shape. The pulldown belt mechanism 14 con- 
veys the film formed in the tubular shape (hereinafter 
referred to as tubular film) in a downward direction. The 
longitudinal seal mechanism 1 5 seals (heat-seals) over- 
lapping portions of the tubular film in a longitudinal 
direction to form the tubular shape of the tubular film. 
The settling mechanism 16 contacts and urges down- 
ward the contents of the tubular packaging film before 
the tubular packaging film is sealed latitudinally. The lat- 
itudinal seal mechanism 17 seals the tubular film in a 
latitudinal direction, thereby closing upper and bottom 
ends of bags. The support frame 12 supports these 
mechanisms. A casing 9 is disposed around the support 
frame 12. 

[0040] As shown in Figs. 2 and 3, the support frame 
12 includes four bottom pillars 21. 22, 23 and 24. hori- 
zontal beams 25a, 25b, 25c and 25d, upper pillars 26 
and 27, and a large pillar 28. The bottom pillars 21 . 22, 
23 and 24 extend in a vertical upper direction from foot 
portions 21a, 21b 25c and 24a, which contact the floor 
of a factory. The horizontal beams 25a, 25b. 25c and 
25d connect upper ends of the bottom pillars 21 , 22, 23 
and 24. The upper pillars 26 and 27 further extend in a 
vertical upper direction from the upper ends of the bot- 
tom pillars 21 and 22. The large pillar 28 extends in a 
vertical upper direction from a mid portion of the hori- 
zontal beam 25c. Referring to Rg. 3, a ceiling plate 29 
is f ixedly coupled to upper portions of the large pillar 28 
and tiie upper pillars 26 and 27. The ceiling plate 29 has 
an opening in the center thereof. The support frame 12 
supports mechanisms 13. 14, 15. and 17 of the bag 
packaging unit 5. In this en^toodiment, the support frame 

12 also functions as a table that supports a computer- 
ized scale 2. 

[0041] As shown in Rg. 3. the forming mechanism 

13 includes a tube 31 and a forming shoulder 32. The 
tube 31 is a tubular member with both upper and bottom 
ends open. The tube 31 is disposed on the center open- 
ing of the ceiling plate 29 so as to be integrated with the 
forming shoulder 32 via a bracket The bracket is not 
shown in figures. As each bag is formed, the bottom of 
the tubular film is sealed first. TTien, potato chips are 
filled in the opening of the upper end of the tube 31 by 
an amount calculated by the computer scale 2. Thereaf- 
ter, the top of the bag (and the bottom of the next bag) 
is sealed by the latitudinal seal mechanism 17. The 
fbrming shoulder 32 is disposed so as to sun-ound the 



tube 31. The fbrming shoulder 32 is shaped such that 
sheet-shaped film F sent from the film supply unit 6 is 
formed in a tubular shape as it passes between the 
fbrming shouMer 32 and the tube 31. The forming 

5 shoukJer 32 Is also supported by the support frame 12 
via a support member not shewn in figures. Additionally, 
as shown in Figs. 1 and 3, the fbrming mechanism 13 is 
disposed in a space at>ove tiie space surrounded by the 
four bottom pillars 21. 22. 23 and 24. More specifically. 

10 the fomning nfiechanism 13 Is disposed in a space sur- 
rounded by the pillars 26, 27 and 2826-28. The tube 31 
and forming shoulder 32 can be replaced so as to fit the 
size of bags to be assembled and filled. When the tube 
31 and/or forming shoulder 32 need to be replaced, an 

IS operator accesses the fbrming mechanism 13 through 
between the large pillar 28 and the upper pillar 27, or 
between the large pillar 28 and tiie upper pillar 26. 
Therefore, the forming mechanism 13 is detachable 
with respect to ttie support frame 1 2. 

20 [0042] The pull-down belt mechanism 14 and the 
longitudinal seal mechanism 15 are supported by a rail 
40 that hangs from the ceiling plate 29. The pull-down 
belt mechanism 14 and the longitudinal seal mecha- 
nism 15 are disposed so as to hold the tube 31 therebe- 

25 tween. When the tube 31 is replaced, the mechanisms 
1 4 and 15 are moved along the rail 40 until they come to 
the positions that are out of the way. The pull-down belt 
mechanism 14 directs tiie tubular film F that is wrapped 
around the tube 31 in a downward direction with assist- 

30 ance of a vacuum source (not shown) that acts on tiie 
film 14 tiiereby holding the film F against the pull-down 
belt mechanism 14. The pull-down belt mechanism 14 
mainly includes a drive roller 41, a driven roller, and a 
belt (contact portion) 43 which is configured to engage 

35 the film F in response to suction from the vacuum 
source. The longitudinal seal mechanism 15 pushes the 
overlapping portions of tiie tubular film F against the 
tube 31 by a predetermined force while heating the por- 
tions, tiiereby sealing tiie tubular film F in a longitudinal 

40 direction. The longitudinal seal mechanism 15 Includes 
a heater and a heater belt (longitudinal seal portion) 
which is heated by a heater and contacts tiie overlap- 
ping portions of ttie tubular film F 
[0043] As shown in Rgs. 1 and 3, tiie pull-down belt 

45 mechanism 14 and the longitudinal seal mechanism 15 
are also disposed in a space above the space sur- 
rounded by the four bottom pillars 21, 22. 23 and 24. 
More specifically, the pull-down belt mechanism 14 and 
tiie longitudinal seal mechanism 15 are in a space sur- 

50 rounded by the upper and large pillars 26, 27 and 28. 

Settiing Mechanism 

[0044] The settiing mechanism 16 is described 
55 below. 

[0045] As shown in Rg. 3, the settiing mechanism 
16 is disposed below the fbrming mechanism 13, tiie 
pulhdown belt mechanism 14, and the longitudinal 
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mechanism 15. and above the latitudinal seal mecha- 
nism 17. The settling mechanism 16 contacts the tutHJ- 
lar film F, after the film is sealed longitudinally and 
obtains a tubular shape, but before the tubular packag- 
ing film F is sent to the latitudinal seal mechanism 1 7 In 5 
order to urge all contents downward. In this manner, 
potato chips are pushed away from the portion of the 
tubular packaging f Om F that Is to be sealed latitudinally 
prior to latitudinal sealing. 

[0046] Refening to Figs. 3 and 14. the settling 
mechanism 16 includes a pair of pressing rods 60 sup- 
ported by a movable supporting body 63, sliders 64a 
and 64b fixed to the supporting body 63, rails 65a and 
65b, a rack 66a, and a pinion gear 66b. The support 
body 63 supports the pressing rods 60. The sliders 64a 
and 64b and the rails 65a and 65b support the support 
body 63 such that the support body 63 is selectively 
movable up and down along the rails 65a and 65b. The 
rack 66a is fixed to the slider 64a such that rotation of 
the pinion gear 66b moves the sliders 64a and 64b up 
and down along the rails 65a and 65b. 
[0047] The pair of pressing rods 60 are nxjvable on 
the supporting body 63 between a position where the 
pressing rods 60 are spaced apart from one another by 
a distance greater than the width of the largest bag to be 
packaged (as shown in Fig. 14), and another position 
where the pressing rods 60 are spaced apart by only a 
few millimeters (not shown). In other words, the pair of 
pressing rods 60 are supported by the support body 63 
such that the pair of pressing rods 60 can be selectively 
moved toward each other and away from each other. 
The support body 63 includes therein a belt 62 that is 
activated by a motor 61 . The pressing rods 60 are fixed 
to the belt 62. The pair of pressing rods 60 extends 
through an elongated bore 63a formed on a side of the 
support body 63. One of the pressing rods 60 is fixed to 
an upper portion 62a of the belt 62. and the other is 
fixed to a lower portion 62b. In this manner, the pressing 
rods 60 move toward each other when the belt moves in 
one direction as a result of rotation of the motor 61 in 
one direction, and the pressing rods 60 move away from 
each other when the belt moves in the opposite direc- 
tion as a result of rotation of the motor 61 in the other 
direction. The motor 61 is a servomotor, and is fixed to 
a side of the support body 63 opposite the side from 
which the pressing rods 60 extend. 
[0048] The sliders 64a and 64b engage the rails 
65a and 65b. respectively, such that the sliders 64a and 
64b are movable along the rails 65a and 65b. The rails 
65a and 65b extend in the vertical direction. 
[0049] The rack 66a extends in the vertical direc- 
tion. The pinion gear 66b engages the rack 66a. Rota- 
tion of the pinion gear 66b effected by a motor 67, which 
is also a servomotor. 

[0050] In view of the aforementioned structure of 
the settling mechanism 16. the motor 61 can control the 
pair of pressing rods 60 such that the pair of pressing 
rods 60 moves dose to and away from each other. More 



specifically, the motor 67 can control the support body 
63 that supports the pair of pressing rods 60. such that 
the support body 63 moves up and down. 
[0051 ] The operation of the motor 61 and the motor 
67 is controlled by a fixed control unit 95 shown in Rg. 
9, according to commands sent by a main control unit 
(not shown in Figures), which controls the entire bag 
packaging apparatus 1. The control unit 95 is pro- 
gramed to allow adjustment (selection) of the moving 
distance the pressing rods 60 move when moving 
toward one another, and the control unit 95 also allows 
adjustment (selection) of the amount of up and down 
movement of the pressing rods 60 (referred to below as 
a pressing distance). 

Latitudinal Seal Mechanism 

[0052] The latitudinal seal mechanism 17 will now 
be explained. 

[0053] The latitudinal seal mechanism 17 is dis- 
posed below the settling mechanism 16. the pull-down 
mechanism 14, and the longitudinal seal mechanism 
15. Referring to Rgs. 3 and 4. the latitudinal seal mech- 
anism 17 is supported by the bottom pillars 21. 22, 23 
and 24 and the horizontal beams 25a. 25b, 25c and 
25d. As shown in Rg. 4. two support plates 72 are dis- 
posed in between the horizontal beam 25c and the hor- 
izontal beam 25d. Four support members 74 are 
disposed between the support plate 72 and the horizon- 
tal beam 25a. Four support members 73 are disposed 
between the other support plate 72 and the horizontal 
beam 25b. 

[0054] The latitudinal seal mechanism 17 includes 
a pair of mechanisms 70 that are symmetrically dis- 
posed between the beams 25c and 25d. Rg. 5 is an 
enlarged view of the mechanism 70 disposed closer to 
the horizontal beam 25d. Although fbllowing description 
pertains to the mechanism 70 on the horizontal beam 
25d side, the mechanism 70 on the horizontal beam 25c 
side has a generally identical mirror image structure. 
[0055] The mechanism 70 is configured to rotate 
two seal jaws 78 about a cam (described below) such 
that the seal jav\^ 78 moves In a path having the shapes 
of the letter D. The mechanism 70 pushes the seal jaw 
78 against the seal jaw 78 of the other mechanism 70 to 
seal the tubular film in the latitudinal direction. As shown 
in Fig. 5. 6 and 7. the mechanism 70 includes fixed 
cams 75. cam followers 76. a rotational shaft 80, cou- 
pling members 79, seal jaws 78. partial cam followers 
78a, partial cams 88, and a motor 71 . 
[0056] The fixed cams 75 are disposed in a space 
between the two support plates 72. The fixed cams 75 
are fixed to the support plates 72. As shown in Fig. 6. 
the fixed cams 75 have a shape that is substantially the 
shape of me letter D. Each of the fixed cams 75 has at 
its center an elongated bore 75d that is elongated in the 
direction of the horizontal beams 25a and 25bL Refer- 
ring to Rg. 6, the fixed cam 75 includes a flat surface 
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75a that faces the fixed cam 75 of the other mechanism 
70. The upper and kx3ttom surfaces of the fixed cam 75 
form arc surfaces 75b. The surface opposite the flat sur- 
face 75a forms a curved surface 75c. 
[0057] Each fixed cam 75 engages two cam follow- 
ers 76. The cam followers 76 are rotatably supported at 
opposite ends of the coupling member 79. Therefore, 
the distance between the two pairs of respective cam 
followers 76 remains constant. Each cam follower 76 
has two rollers 76a that rotate while in contact with the 
peripheral surface of the fixed cam 75. 
[0058] Refenlng to Fig. 5, the rotational shaft 80 
extends through the openings 72a formed on the sup- 
port plates 72 and the elongated bores 75d formed on 
the fixed cams 75. The rotational shaft 80 is pivotally 
supported by the bearings 81a which are disposed out- 
side the space formed between the support plates 72. 
As shown in Fig. 5, the bearings 81a are fixed to the 
sliders 81. The sliders 81 slide along rails 82. Ends of 
respective ones of the rails 82 are fixed to respective 
support members 73 or 74. In this manner, bearings 81 
move in the direction of the horizontal beams 25a and 
25b. In other words, the rotational shaft 80 is supported 
so as to be movable in the direction of the horizontal 
beams 25a and 25b. The rotational shaft 80 extends 
through a portion of an elongated bore 75d (Fig. 7) 
formed in a respective one of the fixed cams 75 closest 
to the other mechanism 70 (hereinafter referred to as 
"inner side") as shown in Fig. 10. and further the rota- 
tional shaft is movable within the elongated bore 75d to 
a position farthest from the other mechanism 70 (here- 
inafter referred to as "outer side") as shown in Fig. 6. 
Additionally, the sliders 81 have ball bearings or cylin- 
ders that roll on the rails 82. In this manner, the sliders 
81 can slide against the rails 82 little, if any, frictional 
resistance. 

[0059] Refenlng to Rg. 5. the rotational shaft 80 
engages a shaft 85 via a Schmidt coupling 84 therebe- 
tween. The shaft 85 engages a rotational shaft 71a of 
the motor 71 via a bevel gear 86. The Schmidt coupling 
84 is a shaft coupler having tiiree disks that are linked 
together for axially transmitting rotation of an input 
shaft, the shaft 85. to an output shaft, the rotational 
shaft 80. The Schmidt coupling 84 can transmit rotation 
of the shaft 85 even when the rotational shaft 80 moves 
relative to tiie shaft 85 in a direction perpendicular to the 
rotational shaft 80, and ttierefbre the distance between 
the two shafts changes. Consequentiy. tiie rotational 
shaft 80 rotates as the motor 71 rotates. The motor 71 
is supported by the horizontal beams 25a and 25d. 
while the rotational shaft 71a of the motor 71 is sup- 
ported by bearings fixed to tiie support members 74. 
The motor 71 is a servomotor that is adapted to control 
rotational speed and/or torque. 
[0060] The centers of the coupling members 79 are 
fixed to tiie rotational shaft 80. Accordingly, tiie coupling 
members 79 rotate according to rotation of tiie rota- 
tional shaft 80. As described above, the cam followers 



76 are coupled to botii ends of ttie coupling members 
79. Accordingly, as shown in Rg. 6 and other figures, 
each pairs of cam followers 76 are disposed on opposite 
sides of the mechanism 70 witii respect to the rotational 
5 shaft 80. Changes in tiie distances between each pair of 
tiie cam followers 76 and the rotational shaft 80 are the 
same during rotation. 

[0061] Referring to Figs. 5 and 6, the seal jaws 78 
extend in the direction of the horizontal beams 25c and 

10 25d. The seal jaws 78 are supported by the cam follow- 
ers 76 via plate springs 77 at two different positions. 
The plate spring 77 is capable of a few millimeters of 
compression. As will be described below, the plate 
springs 77 extend when the partial cam 88 engages tiie 

15 partial cam follower 78a, and thereafter pulls the jaws 
78 to restore the relative distance between the cam fol- 
lower 76 and ttie seal jaws 78. There are two partial 
cam followers 78a on each seal jaw 78, one cam fol- 
lower 78a disposed at each opposite end of the two seal 

20 jaws 78. and are supported by the seal jaws 78. As 
shown in Figs. 7 and 12. the partial cam followers 78a 
rotate contacting an Inner side surface of the partial 
cams 88 when the cam followers 76 pass adjacent to 
tiie partial cams 88. 

25 [0062] Each partial cam 88 is supported by the sup- 
port plate 72 via a slider 89a and a rail 89b as shown in 
Rgs. 8 and 13. One partial cam 88 is fixed to a conre- 
sponding slider 89a, whereas the rail 89b is fixed to the 
support plate 72. The slider 89a engages the rail 89b, 

30 so as to slide along the rail 89b in the direction of the 
haizontal beams 25a and 25b while being supported by 
ttie rail 89b. 

[0063] Referring to Fig. 8, the inner side surface of 
tiie partial cam 88 includes an entrance surface 88a. a 

35 pressure surface 88b, and an exit surface 88c. As 
shown in Rg. 7. when the partial cam follower 78a 
engages the entrance surface 88a, opposing seal jaws 
78 face each other witii a gap therebetween as shown in 
Figs. 4 and 6. As shown in Fig. 7 when the partial cam 

40 follower 78a engages the entrance surface 88a, oppos- 
ing seal jaws 78 face each other with a gap therebe- 
tween as shown in Figs. 4 and 6. The pressure surface 
88b is formed immediately below the entrance surface 
88a. As shown in Fig. 12, when the partial cam follower 

45 78a engages the pressure surface 88b, tiie opposing 
seal jaws 78 are urged against each other. The exit sur- 
face 88c (Fig. 8) is formed immediately below tiie pres- 
sure surface 88b. When the partial cam follower 78a 
engages the exit surface 88c, the seal jaws 78 again 

so face each other with a gap tiierebetween. 

[0064] Referring to Rg. 8, the partial cam 88 and 
the partial cam 88 of tfie otiier mechanism 70 are cou- 
pled to each other via a link mechanism 98. The posi- 
tions of the partial cams 88 are determined by an air 

55 cylinder 96 that activates tiie link mechanism 98. As 
shown in Fig. 8. when the air cylinder 96 is connected 
witti a high-pressure air supply, which is not shown in 
figures, via an electromagnetic three-way valve 97. ttie 
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piston of the cylinder 97 is pulled up until it hits a stopper 
99. When the piston hits the stopper 99, the partial 
canrts 88 are closest to each other. At this point, the par- 
tial cam followers 78a engage the pressure surfaces 
88b, and the seal jaws 78 are forced against each other 5 
(Fig. 1 2). The seal jaws 78 press against each other due 
to pressure from the partial cams 88. In other words, the 
partial cams 88 receive reaction force to move away 
from each other, from the sesU jaws 78 via the cam fol- 
lowers 78a. However, the air cylinder 96 prevents the 10 
partial cams 88 on both sides from moving away. 
[0065] The latitudinal seal mechanism 17 includes 
therein a cutter device (not shown) that severs a bag 
from a following bag by cutting the middle of the portion 
sealed by the seal jaws 78. is 

Heat Control of Latitudlnat Seal Mechanism 

[0066] The latitudinal seal mechanism 17 aimps 
portions of tubular film in a latitudinal direction by hold- 20 
ing tubular films between the seal jaws 78. To seal, the 
seal jaws 78 need to apply both pressure and heat. To 
heat contacting surfaces (heated portion) of the seat 
jaws 78, which contact the tubular film, each seal jaw 78 
Includes heaters 78b (heating means) therein (Fig. 9). 25 
Also, each seal jaw 78 includes thermocouples 78c to 
monitor whether or not the temperature of the contact- 
ing surfaces of the seal jaws 78 is adequate. 
[0067] A control unit 90 (Fig. 9) that rotates with the 
rotational shaft 80 includes a controller 90a. The con- 30 
troller 90a monitors the temperature by the thermo cou- 
ples 78c. and controls ON/OFF of the heaters 78b. As 
shown in Fig. 5, the control unit 90 is f ixed to the support 
members 79a. The support members 79a connect the 
coupling members 79 that are fixed to the rotational ss 
shaft 80. The control unit 90 includes, apart from the 
controller 90a, memories 90b and 90c and switches 90d 
and 90e (Fig. 9). The memories 90b and 90c store pre- 
determined (selected) temperatures for each heater 
78b. The switches 90d and 90e control ON/OFF of <o 
power supply to each heater 78b. Referring to Rgs. 5 
and 9, power supply lines 91a and compensating lead 
wires 91b extend from the control unit 90 to each of the 
seal jaws 78. The power supply lines 91a supply power 
to the heaters 78b. The compensating lead wires 91b 4S 
connect the thermo couples 78c and the controller 90b. 
[0068] Power is supplied to the controller 90a and 
each heater 78b from an external power source 93 
through electricity distribution lines 92 that include a slip 
ring 92a. The slip ring 92 is utilized because the exter- so 
nal power source 93 does not rotate. Power is first sup- 
plied the power distribution lines 92 that are inside the 
rotational shaft 80, which does rotate. The power is sup- 
plied to the control unit 90, to be distributed to the con- 
troller and each heater 78b therefrom. As shown in Fig. ss 
5, the slip ring 92a is coupled to an end of the rotational 
shaft 80 that is closer to the horizontal beam 25b. 
[0069] The controller 90a controls power supply to 



each heater 78b by switching ON/OFF of the switches 
90d and 90e. The heaters 78b do not need to be kept on 
at all times during operation of the bag packaging appa- 
ratus 1 . Instead, the heaters 78b need to be on only 
enough to warm a contacting surface of a seal jaw 78 of 
which the temperature has decreased. Therefore, the 
controller 90a of the control unit 90 controls such that 
the sum of power supplied to each heater 78b does not 
exceed a predetermined amount, by not turning the 
switches 90d and 90e ON at the same time. In other 
words, the controller 90a assigns time period to each 
heater 78b. during which power is supplied to the heater 
78b. 

[0070] In addition to the control unit 90, the latitudi- 
nal seal mechanism 17 additionally includes a fixed 
control unit 95. which is supported by the support frame 
12 and is adapted not to rotate. The fixed control unit 95 
includes a communicator 95a for wirelessly exchanging 
data (signal) with a communicator 90f of the control unit 
90. The communicators 95a and 90f perform wireless 
communication using infra red or induction-type sen- 
sors. The wireless communication is utilized in situa- 
tions such as when seal temperature has to be changed 
due to a change in the Kind of film being used or tiie 
need for a change in the conveyance speed. The fixed 
control unit 95 is connected to the motor 61 and the 
motor 67 of the settiing mechanism 17, and the motor 
71 of the latitudinal seal mechanism. Upon receiving a 
command from the main control unit (not shown in Fig- 
ures) which controls the entire bag packaging appara- 
tus 1, the fixed control unit 95 controls the motors 71, 
61 . and 67, so as to rotate the seal jaws 78 or move the 
pressing rods 60 rectangularly. 

Operation of Bag packaging apparatus 

[0071] Operation of tiie bag packaging apparatus 
will now be explained. 

[0072] Sheet-shaped film F is delivered from tiie 
film supply unit 6 to tiie forming mechanism 13, and 
tiien formed into a tubular shape as the film F pass the 
forming shoukier 23 and are wrapped about the tube 
31 . Then, the film F is conveyed in a downward direction 
by tiie pull-down belt mechanism 14. The film F stays 
wrapped about tiie tube 31 , witii both ends overlapping 
each other on the periphery of the tube 31 . The longitu- 
dinal seal mechanism 15 seals the overlapping portions 
in a longitudinal direction. 

[0073] Once sealed, tiie tubular film F now has a 
tubular shape. The tubular film F passes the Xijbe 31. 
and is further sent down to the settling mechanism 16 
and the latitudinal seal mechanism 17. The position of 
tiie film F at this stage is depicted in a two-dot chain line 
in Rg. 4 At this stage, as the tubular film F moves, a pre- 
determined amount of potato chips are supplied from 
the computed scale 2 via the tube 31 . At the latitudinal 
seal mechanism 17. the top and bottom ends of a bag 
are sealed In the latitudinal direction with potato chips 
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filled in the tubular film F. 

[0074] Bags B that have been packaged In the 
above described manner are conveyed to a belt con- 
veyer (not shown in figures) by the inclined delivery 
plate 19 shown in Rgs. 1 and 3. The belt conveyer 
sends the bags B to devices that perform other proc- 
esses, such as a weight checker. Operation of Settling 
and Latitudinal Sealing of the Bag packaging apparatus 
[0075] Operation of the settling and latitudinal seal- 
ing will now be explained. 

[0076] In the settling mechanism 16. the motor 61 
controls the pair of pressing rods 60 such that the pair of 
pressing rods 60 move toward and away from each 
other. The motor 67 manipulates the position of the sup- 
port body 63 and the support body 63 In turn supports 
the pair of pressing rods 60 such that the support body 
63 and pressing rods 60 move up and down. Operation 
of the motors 61 and 67 are controlled by the fixed con- 
trol unit 95 shown in Fig. 9. The control unit 95 is pro- 
gramed such that the pair of pressing rods 60 In a 
rectangular motion, following the locuses T2 shown in 
Fig. 15. 

[0077] In a "Contact Area" shown in Fig. 1 5, the set- 
tling operation is performed within an area of the tubular 
film near a portion of the tubular film that is about to be 
sealed. Specifically, the area of the tubular film con- 
tacted by the pressing rods 60 is not an area of the tubu- 
lar film that is currently being sealed by the seal jaws 78 
of the latitudinal seal mechanism 17. In the depicted 
embodiment, the pair of pressing rods 60 are held close 
to each other with a gap of 1 0 millimeters therebetween. 
Then the pair of pressing rods 60 nwe downward at a 
speed faster than (for instance, two to three times faster 
than) the speed of conveyance of the tubular film F. As a 
result, contents of the bag, such as potato chips, are 
pushed downward. Consequently, there is less burden 
on a pre-pressing operation performed by the seat jaws 
78 press the tubular film just before the latitudinal seal- 
ing operation (described in greater detail below). By 
perfomiing a settling operation, potato chqss will not be 
sealed in the sealing portion of the tubular film (now a 
bag) at the time of latitudinal sealing, even if there is not 
much pressing distance for pre-pressing. The contact- 
ing distance ("Contact Area" in Fig. 15) along which the 
pair of pressing rods 60 contact the tubular film as part 
of the settling operation is longer than the pressing dis- 
tance ("Pre-Pressing Area" in Fig. 15) for pre-pressing. 
[0078] When the pair of pressing rods 60 are clos- 
est together in the locus T2. a gap therebetween is cho- 
sen, for instance, at 10 millimeters l^ecause the settling 
operation only has to press gently on the sides of the 
newly formed bag to move the material inside toward 
the central and tower portions of the newly formed bag, 
since the pre-pressing operation presses again the por- 
tion that is going to be sealed just prior to the latitudinal 
sealing. If the gap between the pressing rods 60 is too 
small at the time of settling c^Deration, it is possible that 
the tubular film may blowup or burst. It is likely to hap- 



pen especially since the contact distance for the settling 
operatton is relatively long, as shown in Rg. 15. 

Latitudinal Sealing Operation 

5 

[0079] In the tatitiKiinal seal mechanism 1 7, rotation 
of the motor 71 nrx>ves the cam follower 76 and the seal 
jaw 78 in a circular manner about the rotational shaft 80. 
Since the cam follower 76 is coupled to each end of the 

10 coupling mender 79, the two cam followers 76 effec- 
tively hold the fixed cam 75 therebetween. Accordingly, 
the rollers 76a of the cam followers 76 move along the 
periphery of the fixed cam 75. Then, the rotational shaft 
80 moves horizontally as shown in Figs. 6, 10 and 11. 

75 More speciftoally, when the rollers 76a of the cam fol- 
lower 76 are on the arc surfaces 75b as shown in Rg. 
10. the rotational shaft 80 is on the inner side of the 
elongated bore 75d. As the latitudinal seal mechanism 
17 shifts from a status shown in Fig. 11 to a status 

20 shown in Fig. 6. in other words, as rollers 76a of one 
cam follower 76 move on the flat surface 75a and rollers 
76a of the other cam follower 76 move on the curved 
surface 75c, the rotational shaft 80 moves between the 
inner side and the outer side within the elongated bore 

25 75d. In this manner, the rotational shaft 80 repeats stop- 
ping at the Inner side of the elongated bore 75d and 
moving linearly back and forth between the inner side 
and the outer side of the elongated bore 75d. 
[0080] The cam followers 76 rotate along the 

30 periphery of the fixed cam 75, drawing a locus in the 
shape of letter D, as described above. The seal jaws 78 
also rotate following the cam followers 76. In addition, 
the seal jaws 78 rotate relative to the cam follower 76 
when they are in the area near tiie partial cam 88. As 

35 the inner cam follower 76 moves into the flat surface 
75a. in other words from a status shown in Fig. 1 1 to a 
status shown in Fig. 6, a partial cam follower 78a at an 
end of the seal jaw 78 engages an inner side surface 
(entrance surface 88a) of the partial cam 88, as shown 

40 in Fig. 7. Thereafter, the cam follower 76 keeps moving 
while contacting the fixed cam 75. The seal jaw 78 
moves downward while moving horizontally away from 
the cam follower 76 (Fig. 12) At this time, the plate 
spring 77 that couples the cam follower 76 and the seal 

45 jaw 78 is extended. Accordingly, the seal jaw 78 and the 
corresponding seal Jaw 78 of the otiier mechanism push 
against each other. Further, as tiie partial cam follower 
78a moves from the pressure surface 88b to the exit 
surface 88c. the seal jaws 78 move away from one 

so another. 

[0081] Rg. 15 shows rotatbnal locuses T1 of the 
seal jaws 78, including the locus in the areas near the 
partial cams 88. Spedfically. the rotational locus T1 is a 
locus of an end of ttie seal jaw 78. in other words, a con- 
55 tacting surface of the seal jaw 78 that contacts the tubu- 
lar film R In this manner, in the latitudinal seal 
mechanism 17, the seal jaw 78 of one mechanism 70 
rotates drawing a locus approximately in the shape of 
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letter D, whereas the seal jaw 78 of the other mecha- 
nism 70 rotates drawing a locus approximately in the 
shape of inverted letter D. In the process of rotation, the 
seal jaws 78 of the two mechanisms 70 push against 
each other In the process of the rotation. 5 
[0082] In the area shown as "Pre-pressing**, press- 
ing operation (pre-pressing operation) is performed on a 
portion of the tubular film that is going to be sealed. In 
this process, the seal jaws 78 move downward at a 
speed a few times (for instance, three times fester than 
the conveyance speed of the tubular film F. with the con- 
tacting surfaces of the seal jaws 78 being kept approxi- 
mately one millimeter apart from each other with the 
tubular film F therebetween. In this manner, potato 
chips In the portion of the tubular film F to be sealed are 
pushed downward such that potato chips will not be 
sealed with the tubular film F at the time of sealing and 
cause an improper sealing. The contacting surfaces of 
the seal jaws 78 are kept approximately one millimeter 
apart from one another because potato chips are 
approximately one millimeter thick. If the gap between 
the seal jaws 78 is two millimeter or greater, rt is more 
likely that potato chips remain in the portion to be 
sealed, especially when the bag packaging apparatus is 
operated at a high speed. 

[0083] Next, as the seal jaws 78 move through the 
"Sear area shown in Fig. 14. an upper portion of a bag 
B and a bottom portion of a following bag are sealed at 
the same time. During the actual sealing process, the 
seal jaws 78 wove basically at the speed as the convey- 
ance speed of the tubular film F (bag). As the tubular 
film F is sealed, the cutter device disposed in the seal 
jaws 78 separates bag B from the following tubular film 
F 

Coordination between latitudinal sealing and settling 

[0084] Coordination between the latitudinal sealing 
by the seal jaws 78 of the latitudinal mechanism 17 
(including pre-pressing) and the settling by the settling 
mechanism 16 will now be explained with reference to 
Figs. 16A. 16B, 16C. 16D, ISEand 16F 
[0085] In Fig. 1 6A. the pre-pressing operation is just 
about to begin on an upper end of a bag in which potato 
chips C are being Inserted from the computerized scale 
2 through the tubular film F, from which the bag is made. 
[0086] The pre-pressing operation is performed 
between stages shown in Figs. 16A and 16B as the seal 
jaws 78 engage the upper end of the bag B. In the pre- 
pressing operation, the seal jaws 78 are held approxi- 
mately one millimeter apart holding the tubular film F 
therebetween. The seal jaws 78 then move downward 
at a speed a few times faster than the conveyance 
speed of the tubular film R In this manner, potato chips 
C to be filled in the bag are pushed below the pressing 
rods 60 while the pre-pressing operation is performed 
on the upper end of the soon to be sealed bag B. 
[0087] In between stages shown in Rgs. 16B, 16C, 



and 16D, the upper end of the preceding bag and the 
bottom end of the following bag are sealed latitudinally 
In this process, the seal jaws 78 press the film F while 
moving downward at the same speed as the convey- 
ance speed of the film F. 

[0088] While latitudinal sealing is performed, a por- 
tion of the tubular film F that will subsequently become 
an upper end of the bag whose bottom end is being 
sealed, or an area near that portion of the tubular film F, 
is gently pressed by the pressing rods 60. During set- 
tiing process, the pressing rods 60 are approximately 
ten millimeters apart hold ttie tubular film F therebe- 
tween, and are moving downward at a speed faster than 
the conveyance speed of the tubular film F In this man- 
ner, potato chips C inside the bag are squeezed into a 
lower portion of the bag. 

[0089] In a stage shown in Fig. 16D, it is preferable 
that the pressing rods 60 gentiy press the tubular film F 
up to slightiy below the upper end of the bag B which is 
to be sealed. However, even if the pressing rods 60 do 
not reach tine portion to be sealed, burden of pre-press- 
ing can still be reduced. In other words, although it is 
preferable to press an area including the portion to be 
sealed, just pressing a portion at>ove the portion to be 
sealed can similarly push potato chips to a lower portion 
of the bag. 

[0090] In a stage shown in Fig. 16D. the upper por- 
tion of the preceding bag and the lower portion of follow- 
ing bag are sealed latitudinally. Prior to tiie completion 
of the latitudinal sealing, tiie settling operation of the 
pressing rods finishes, and the pressing rods move 
away from each other. Then, the pressing rods 60 move 
upward toward the stage shown in Fig. 16E. Having fin- 
ished tiie sealing, the seal jaws 78 move away from tiie 
bag B and keep rotating. 

[0091] In the stage shown in Fig. 16D, potato chips 
to be filled in tiie following bag are dropped through tiie 
tubular film F TTien in tiie stage shown in Fig. 16F 
(same as tiie stage shown in Fig. 16A), latitudinal seal- 
ing is performed on the upper end of the bag. and set- 
tiing on an area near the upper end of following bag in 
the aforementioned manner. 
[0092] In this manner, potato chips are packaged in 
bags continuously by repeating the stages shown in 
Figs. 16A through 16R 

Features of the Bag packaging apparatus 

[0093] 

(1) 

In the bag packaging apparatus 1, while the 
lower end of a bag and the upper end of a preced- 
ing bag are sealed, a portion that will become ttie 
ipper end of ttie bag and the lower end of a follow- 
ing bag are pressed In advance. Therefore, latitudi- 
nal sealing can be performed without interference 
from potato ch^. even when potato chips are 
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packaged at a high speed. 

In addition to settling, the portion to be sealed 
latitudinaily is pressed again by the seal jaws 78 
prior to seating (pre-pressing). Therefore, it is even 
less likely that potato chips will remain in the seal- 
ing portion. 

In this embodiment, since the settling mecha- 
nism 16 is formed separate from the latitudinal seal 
mechanism 17. the bag packaging mechanism 1 
can secure a fong pressing distance in which the 
tubular film can be pressed by the pressing rods 60. 
(2) 

As described above, in the bag packaging 
apparatus 1 , settling on the upper end of the follow- 
ing bag is complete before latitudinal seating on the 
upper end of the bag and the bottom end of the fol- 
lowing bag is complete. Therefore, it is unlikely that 
the bottom ends of bags blowout due to pressure 
from settling, because the settling operation is 
already complete when the latitudinal sealing Is fin- 
ished and while the sealing at the bottom end of the 
bag is still relatively weak. 

The gap between the pressing rods 60 during 
settling is set as approximately ten millimeters, 
greater than the gap (approxinnately one millimeter) 
between the seal jaws 78 while the seat javi/s 78 
perform the pre-pressing operation. Therefore, 
bags do not blowout even if the settling is performed 
on a long pressing distance, since air can escape in 
an upward direction from the bag during settling. 

Furthermore, burden on the pre-pressing is 
reduced by assigning longer pressing distance to 
the settling mechanism 16 than the pressing dis- 
tance of the prepressing. 

If a length or a width of a bag needs to be 
changed, such information is sent from the main 
control unit to the fixed control unit 95. Pressing dis- 
tance of the settling operation and the gap between 
the pressing rods 60 are changed accordingly by 
changing controls of the motors 61 and 67. As 
length of a bag becomes longer, the home position 
of the pressing rods 60 (position pressing rods 60 
shown In Rgs. 15 and 16A) will move upward, 
whereby a longer pressing distance is secured. 
3) 

In the bag packaging apparatus 1. the latitudi- 
nal seat mechanism 17 is supported by the support 
frame 12 on both sides, unlike a conventional bag 
packaging apparatus which is supported in a canti- 
lever manner. Ttie support frame 12 includes the 
foot portions 21a. 22a. 23a and 24a that are dis- 
posed so as to surround the latitudinal seal mecha- 
nism 17. The support frame 12 also includes four 
bottom pillars 21 , 22, 23 and 24 that extend in a ver- 
tical upper direction from the foot portions 21a, 22a, 
23a and 24a. Therefore, the support frame 12 can 
securely support the latitudinal seal mechanism 17. 
Accordingly, the latitudinal seal mechanism 17 



does not rattie even when bag packaging process 
has been conducted at a high speed. Notably, the 
latitudinal seal mechanism 17 of tiie present 
embodiment rotates the seal jaws 78 in the shape 

5 of letter D. Rotation of seal jaw generally leads to 
greater rattiing because of the weight and momen- 
tum of the seat jaw. IHowever, since the latitudinal 
seal mechanism 17 is supported on both ends in 
this embodiment, the bag packaging apparatus of 

70 tiie present invention can keep rattiing below an 
allowable level even at the time of high-speed 
processing. 

In the bag packaging apparatus 1 . tiie support 
frame 12 supports, other tiian the latitudinal seal 

15 mechanism, a series of mechanisnrts tiiat form tiie 
films in tubular shape, deliver the films, and perform 
longitudinal sealing. These mechanisms, namely 
tiie forming mechanism 13, the pull down belt 
mechanism 14, ttie longitudinal seal mechanism 

20 1 5. and the settiing mechanism 1 6, are disposed in 
the space surrounded by the tour bottom pillars 21 . 
22. 23 and 24, or a space thereabove, as the latitu- 
dinal seal mechanism 17 is. Therefore, tiiere is less 
vibration due to movements of the belt 43 of the pull 

25 down belt mechanism 14 or the heater belt of the 
longitudinal seal mechanism 15. There is also less 
vibration due to the rectangular movement of the 
pressing rods 60 of the settling mechanism 16. 

30 SECOND EMBODIMENT 

[0094] In the first embodiment, the seal jaws 78 of 
the latitudinal seal mechanism 17 are used not only for 
sealing but also as means for pre-pressing. In other 

35 words, the latitudinal seal mechanism 17 includes a 
mechanism that presses a portion of the tubular film to 
be seated just before the portion is seated latitudinaily. 
[0095] However, the mechanism that presses tine 
portion of the tubular film just before tiie portion is 

40 seated latitudinaily does not necessarily have to be 
included in the latitudinal seal mechanism. Instead, tiie 
mechanism can be fonned as a separate mechanism 
from the latitudinal seal mechanism, which is disposed 
so as to press the tiixilar film just prior to sealing. 

45 

THIRD EMBODIMENT 

[0096] Although the settling mechanism 16 is 
formed separate from tiie latitudinal seal mechanism 17 

50 in tiie first emtx>diment. movement of tiie pressing rods 
60 can be coordinated with movement of tiie seal jaws 
78. In otiier words, the latitudinal seal mechanism 17 
can include a mechanism that performs settling. For 
instance, the latitudinal seal mechanism 17 can be 

55 structured such that the pressing rods move rectangu- 
tarty according to the movement of the rotational shafts 
80. via a mechanism such as the link mechanism. 
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FOURTH EMBODIMENT 

[0097] The first embodiment utilizes such settling 
mechanism 16 as one depicted in Rg. 14. However, the 
settling mechanism 16 can utilize one that includes a 
gear mechanism such that the pressing rods move 
toward and away from one another drawing arc-shaped 
locuses, or one that includes motorized ball saews. 
Additionally, the pressing rods do not necessarily need 
to move rectangularly. The pressing rods can move in 
any manner, even in an irregular manner, as long as the 
movement includes combination of up-down movement 
and horizontal movement, whereby settling is enabled. 

FIFTH EMBODIMENT 

[0098] In the first embodiment, the pressing rods 60 
are cylindrical members. Alternatively, the pressing rods 
60 can also include planar members attached to por- 
tions that contact the tubular films, such that the tubular 
films are pressed by the planar members. 
[0099] It is also possible to let the cylindrical press- 
ing rods 60 rotate, such that there is less friction 
between the tubular films and the pressing rods 60. 

EFFECT OF INVENTION 

[01 00] By pressing an upper portion of a bag and a 
bottom portion of a following bag in advance, when a 
bottom portion of the bag and an upper portion of the 
preceding bag are sealed, the latitudinal seal mecha- 
nism can secure a long pressing distance. Therefore, 
the latitudinal seal mechanism can seal tubular packag- 
ing materials without sealing together articles to be 
packaged, even when bags are packaged at a high 
speed. 

[0101] While several embodiments have been cho- 
sen to illustrate the present invention, it will be apparent 
to those skilled in the art from this disclosure that vari- 
ous changes and modifications can be made herein 
without departing from the scope of the invention as 
defined in the appended claims. Furthermore, the fore- 
going description of the embodiments according to the 
present invention are provided for illustration only, and 
not for the purpose of limiting the invention as defined 
by the appended clainr^ and their equivalents. 

Claims 

1. A method of forming bags continuously, including 
inserting articles to be packaged in a tutHjIar pack- 
aging material that is conveyed in a downward 
direction, and sealing the tubular packaging mate- 
rial to form a t>ag, comprising the steps of: 

inserting articles to be packaged in a partially 
formed bag; 

moving sealing jaws into contact with at least 



one of a lower end of the bag and an upper end 
of a preceding bag. and simultaneously con- 
tacting a portion of the tubular packaging mate- 
rial that subsequently forms an upper portion of 
5 the bag in order to begin urging the artksles 

downward. 

2. A method as set forth in claim 1 , after saki moving 
step, said method further includes the step of: 

10 

sealing the lower end of the bag and an upper 
end of the preceding bag by heating the sealing 
jaws. 

15 3. A method of forming bags continuously, including 
inserting articles to be packaged in a tubular pack- 
aging material that is conveyed in a downward 
direction, and sealing the tubular packaging mate- 
rial to form a bag, comprising the steps of: 

20 

inserting articles to be packaged In a partially 
formed bag; 

contacting a portion of the tubular packaging 
material that subsequently forms an upper por- 
25 tion of the bag in order to begin urging the arti- 

cles downward; and 

sealing at least one of a lower end of the bag 
and an upper end of a preceding bag. 

30 4. A method as set fbrth in claim 3, wherein sakJ con- 
tacting step and said sealing step are performed 
simultaneously. 

5. A method of forming bags continuously, including 
35 inserting articles to be packaged in a tubular pack- 
aging material that is conveyed in a downward 
direction, and sealing the tubular packaging mate- 
rial to form a bag. comprising the steps of: 

40 inserting articles to be packaged in a partially 

formed first bag before an upper end of the first 
bag is sealed; 

contacting a portion of the tubular packaging 
material that subsequently forms an upper por- 

45 tion of the first bag in order to urge the articles 

downward, members contacting the portion of 
the tubular packaging material being spaced 
apart with a predetermined gap therebetween; 
sealing a lower end of the first bag and an 

50 upper end of a preceding bag; 

contacting a portion of the tubular packaging 
material that subsequently forms an upper por- 
tion of the second bag in order to urge the arti- 
cles downward, menrt)ers contacting the 

55 portion of the tubular packaging material being 

spaced apart with a predetermined gap there- 
between; and 

sealing a lower end of a second bag and the 
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upper end of the first t>ag. 

6. A method of forming bags continuously, including 
inserting articies to be packaged in a tubular pack- 
aging material that is conveyed in a downward 
direction, and sealing the tubular packaging mate- 
rial to form a bag, comprising the steps of: 

inserting articles to be packaged in a partially 
formed first t>ag before an upper end of the first 
bag is sealed; 

contacting a portion of the tubular packaging 
material that subsequently forms an upper por- 
tion of the first bag in order to urge the articles 
downward, menders contacting the portion of 
the tubular packaging nr\aterial being spaced 
apart with a predetermined gap therebetween; 
pre-pressing a lower portion of the first bag 
with sealing jaws; 

sealing a lower end of the first bag and an 
upper end of a preceding bag with the sealing 
jaws; 

inserting articles to be packaged in a partially 
formed second bag before upper end of the 
first bag are sealed; 

contacting a portion of the tubular packaging 
material that subsequently forms an upper por- 
tion of the second bag in order to urge the arti- 
cles downward, members contacting the 
portion of the tubular packaging material being 
spaced apart with a predetermined gap there- 
between; 

pre-pressing a lower portion of the second bag 
with sealing jaws; and 

sealing a bwer end of a second bag and the 
upper end of the first bag. 

7. A method as set forth in claim 5 or claim 6, the first 
of said contacting steps and the first of sakJ sealing 
steps occurs simultaneously. 

8. A method as set forth in any of claims 5 to 7, the 
second of said contacting steps and the second of 
said sealing steps occurs simultaneously. 

9. A method as set forth in any of claims 5 to 8, 
wherein in each of sakf contacting steps, the nriem- 
bers contacting the portion of the tubular packaging 
material move downward at a rate greater than a 
rate of downward movement of the tubular packag- 
ing material. 

10. A method as set forth in claim 9, wherein each of 
said pre-press steps includes moving sealing mem- 
bers downward on opposite sides of the tubular 
packaging material at a rate higher than the rate of 
downward movement of the tubular packaging 
material with the sealing members spaced apart 



from each other by a predetermined gap. 

11. A bag packaging apparatus for producing bags 
filled with articles to be packaged, Including sealing 

5 a tubular packaging material in bngitudlnal and lat- 
itudinal directions to form the bags, said bag pack- 
aging apparatus comprising: 

forming means for forming a sheet-shaped 
10 packaging material supplied thereto into tubu- 

lar shape for receiving the articles to be pack- 
aged; 

a packaging material conveyance mechanism 
for conveying the tubular packaging material in 
75 a downward direction; 

a longitudinal seal mechanism for joining in a 
longitudinal direction overlapping portions of 
the tubular packaging material conveyed 
thereto to partially form the bags; 
20 a latitudinal seal mechanism for joining in a lat- 

itudinal direction portions of the tubular pack- 
aging material conveyed thereto with a 
predetermined distance between the portions, 
said latitudinal seal mechanism being disposed 
25 below said forming means and said longitudi- 

nal sealing means; and 

a settling mechanism disposed between saki 
forming means and said latitudinal sealing 
means, and between said longitudinal sealing 
30 means and sakJ latitudinal sealing means, said 

settling mechanism adapted for contacting a 
portion of the tubular packaging material that is 
subsequently sealed by said latitudinal seal 
mechanism, the portion becoming an upper 
35 portion of one bag, said settling mechanism 

being adapted to urge the articles to be pack- 
aged downward. 

12. The bag packaging apparatus as set forth in claim 
40 11, wherein said latitudinal seal mechanism 

includes means for pre-pressing the tukajlar pack- 
aging material prior to sealing such that the portion 
of the ti^lar packaging material to be sealed is 
pressed together just before the latitudinal seal 
45 mechanism joins the tubular packaging material in 
the latitudinal direction. 

13. The bag packaging apparatus as set forth in daim 
12, wherein said latitudinal sealing mechanism 

so includes two sealing members and said means for 
prepressing comprises cam surfaces such that In 
response to said sealing members being engaged 
with said cam surfaces said sealing members pre- 
press the tubular packaging material with a prede- 
55 termined gap between saki sealing members. 

14. The bag packaging apparatus as set forth in any of 
claims 11 to 13 , wherein said settling mechanism 
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comprises two pressing rods supported in said bag 
packaging apparatus, said two pressing rods being 
adapted for selective vertical movement with 
respect to the tubular packaging material with a 
predetermined gap therebetween while contacting 
the tubular packaging material, said gap between 
said pressing rods being greater than the gap 
between said seating members as said sealing 
members pre-press the tubular packaging material. 
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15. The bag packaging apparatus as set forth in claim 
14. wherein said pressing rods are adapted for 
selective vertical movement with respect to the 
tubular packaging material by a distance that is 
greater than a longitudinal distance in which said is 
sealing members pre-press the tubular packaging 
material. 

16. The bag packaging apparatus as set forth in any of 
claims 11 to 1 5 . wherein said settling mechanism is 20 
adapted to complete vertical movement in contact 
with the portion of the tubular packaging material 
before said latitudinal seal mechanism seals the 
bottom end of one bag and the upper end of a pre- 
vious bag. 25 

17. The bag packaging apparatus as set forth in any of 
claims 11 to 16 . further comprising a control unit 
connected to said settling mechanism for control- 
ling said settling mechanism. so 

18. The bag packaging apparatus as set forth in any of 
claims 1 1 to 1 7, further comprising a controller con- 
nected to said sealing mechanism for controlling 
said sealing mechanism. 35 
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Fig. 5 
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Fig. 8 
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Fig. 15 
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